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(57) Abstract 

A coaxial illuminator adapted for surgical coaxial illumination and viewing including an opaque housing (30) defining a 
longitudinal axis and having a tilted, anti-reflection coated window (34) located at one end of the housing (30). A beamsplitter 
(40) is located within the housing (30) and is positioned so as to reflect light, from a light source, along the longitudinal axis of 
the housing (30) through the window (34) to illuminate the object and to permit image light from the object being viewed to pass 
along the longitudinal housing (30) through the beamsplitter (40). An absorber (44) is positioned to absorb light which passes 
from the light source through the beamsplitter (40) unreflected. 
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TELESCOPIC SPECTACLES WITH COAXIAL ILLUMINATIO N 
This invention relates to telescopic spectacles. 

5 

BACKGROUND OF THE INVENTION 

Telescopic spectacles are used by surgeons and 

10 others who must work with minute objects. Typically the 
telescopes are arranged either in pairs, with one 
telescope positioned for viewing by each eye of the 
wearer, or alternatively, with a single telescope 
positioned in the center of the spectacles. The iir.age 

15 path from the single telescope is divided into two images, 
with one image being viewed by each eye. Telescopic 
spectacles may be constructed either with or without an 
integral object illuminator. 

When the illumination, either supplied by a light 

20 source which is integral with the telescopic spectacles or 
otherwise provided externally, does not illuminate the 
object to be viewed along the viewing image path, portions 
of the object in the light path cast shadows. The casting 
of shadows increases the difficulty in viewing other 

25 portions of small objects, for example within an operating 
field. Shadows are least when the illumination beam and 
the viewing image path are coaxial and they increase in 
size as the angle of divergence between the illumination 
beam and the viewing image path increases. 

30 Examples of providing the illumination and the image 

viewing path coaxial by using beamsplitters are shown in 
the commonly assigned applications Serial No. 07/419,896, 
filed October 11, 1989 and Serial No. 07/419,761, filed 
October 11, 1989. The present invention discloses a 

35 coaxial illuminator which permits illumination of an 
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object along the image viewing path while reducing the 
amount of light reflected into the eyes of the user. 

gTTMM&PV OF THE I NVENTION 

5 in one aspect, the invention is a pair of telescopic 

spectacles with a coaxial illuminator. The telescopic 
spectacles include, a telescope positioned so as to 
produce, for viewing by a wearer, the image of an object 
to be viewed and a coaxial illuminator, positioned so as 

10 to permit the coaxial illumination of the object. The 
coaxial illuminator includes an opaque housing defining a 
longitudinal axis, and an anti-reflection coated window 
located at one end of the housing. The window is tilted 
at an angle such that a normal to the surface of the 

15 window is not coincident with the longitudinal axis of the 
housing. A beamsplitter is located within the housing and 
positioned so as to reflect light from an illumination 
lens, along the longitudinal axis of the housing through 
the window to illuminate the object, and to permit image 

20 light from the object being viewed to pass along the 
longitudinal axis of the housing through the beamsplitter 
to the telescope. The illumination lens is located so as 
to project light from an optical fiber onto the 
beamsplitter. An absorber is positioned so as to absorb 

25 light which passes from the illuminating lens through the 
beamsplitter unreflected. 

In another aspect, the invention is a coaxial 
illuminator positioned so as to permit the coaxial 
illumination of an object to be viewed. The illuminator 

30 includes an opaque housing defining a longitudinal axis, a 
window located at one end of the housing, and a 
beamsplitter. The beamsplitter is located within the 
housing and positioned so as to reflect light from a light 
source along the longitudinal axis of the housing through 

35 the window to illuminate the object, and to permit image 
light from the object being viewed to pass along the 
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longitudinal axis of the housing through the 
beamsplitter. An absorber is positioned to absorb light 
which passes from the light source through the 
beamsplitter unreflected. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other features and benefits of the invention can be 
more clearly understood with reference to the 
specification and the accompanying drawings in which: 
10 Fig. 1 is a perspective drawing of an embodiment of 

the invention used with each of a pair of telescopes; 

Fig. la is a perspective view of an embodiment of 
the invention used with one of a pair of telescopes; 

Fig. 2 is a schematic view of the illumination 
15 portion of the invention as shown in the embodiment in 
Fig. 1; 

Fig. 3 is a highly schematic view of an embodiment 
of the optical train of the telescope portion of the 
embodiment of the invention shown in Fij. 1; and 
20 Fig. 4 is a perspective drawing of an embodiment of 

the invention being used with a central single telescope. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to Fig. 1, one embodiment of the 
25 telescopic spectacles with coaxial illumination 10 
includes a pair of illuminator/telescope portions 20. The 
illuminator/telescope portion 20 includes an illumination 
portion 24 and a telescope 22. The embodiment of the 
• telescopic spectacles 10 shown in Fig. 1, is held in place 
30 by a retaining strap 12. The strap 12 holds the pair of 
illuminator telescope portions 20 positioned adjacent the 
eyes of the wearer. 

Considering each portion of the 

illuminator/telescope portion 20 in. more detail, and 
35 referring to Fig. 2, the illumination portion 24 of the 
illuminator/telescope 20 includes, in one embodiment, an 
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opaque cylindrical housing 30 sealed at one end by a 
forward exit window 34. The forward exit window 34 has a 
non-reflective coating and is tilted with respect to the 
axis of the housing 30. The tilt is such that a normal to 
5 the surface of the forward exit window 34 is not 
coincident with the axis of the housing 30. The other end 
of the housing 30 abuts and is closed by the 
telescope 22. The housing 30 is aligned with the 
telescope 22 such that the axis of the housing 30 and the 

10 axis of the telescope 22 are coaxial. 

Located within the housing 30, intermediate between 
the forward exit window 34 and the telescope 22, is e 
beamsplitter 40. The beamsplitter 40, most simply, is a 
thin film -coated flat plate which ?*rtially transmits 

15 light incident upon it. The beamsplitter 40, shown is 
oriented at about 45° with respect to the axis of the 
housing 30. That is, a normal to the surface of the 
beamsplitter 40 is oriented off-axis from the axis of the 

housing 30 by 45°. 

20 Positioned near the wall of the housing 30 is a lens 

assembly 48 which projects light from an optical fiber 50 
toward the beamsplitter 40. The source of light for the 
optical fiber 50 may be located within the spectacles. 
Alternatively, the light source may be external to the 

25 spectacles and the light transmitted into the illumination 
portion 24 of the spectacles through an optical fiber 14 
such as shown in Fig. 1. 

Light from the lens assembly 48 is reflected in a 
forward direction 54 by the beamsplitter 40 and is 

30 projected through the exit window 34 to illuminate the 
object being viewed. Any light 60 reflected by the 
surface of the exit window 34 is reflected off-axis 
(angle q) due to the tilt in the exit window 34 with 
respect to the axis of the housing 30. Therefore, light 

35 reflected by the exit window 34 does not reflect back 
along the image path 58 into the telescope 22. 
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Light from the lens assembly 48, which is not 
reflected but which passes through the beamsplitter 40, 
impinges upon an absorber 44, The absorber 44 is also 
tilted (angle f) so that any light 62 reflected by the 
5 surface of the absorber 44 is also not reflected along the 
beam path 52 leading from the lens 48 to the absorber 44. 
This assures that when the light, which is reflected from 
the surface of the absorber 44, is then reflected by the 
beamsplitter 40, the light reflected by the 

10 beamsplitter 40 is then also reflected off-axis, relative 
to the axis of the housing 30, and therefore is not 
reflected along the image beam path 52 into the 
telescope 22. The absorber may be made of a flat black 
material to reduce the amount of reflection. 

15 The elements 34, 40 and 44 are tilted, preferably at 

angles so as to minimize the flare or extraneous light 
that is perceived by the observer through the telescope. 
One way to obtain good results includes empirical 
placement using ray tracing algorithms that minimize the 

20 flare rays observed. 

An embodiment of a telescope 22 suitable for use 
with the previously described illuminator 24 is shown in 
Fig. 3. This embodiment is a light weight, 2.5X-power 
telescope 22 which includes an objective lens 80, a pechan 

25 roof prism 84 and an eyepiece assembly 88. Image 
light 57, passing through the beamsplitter 40 from the 
forward exit window 34, passes into the telescope 22 
through the objective lens 80. The image beam path then 
undergoes multiple foldings within the pechan prism 84 and 

30 passes through a field stop 86. The light which exits 
through the field stop 86 is gathered by the eyepiece 88 
and focussed at the exit pupil 90. Although the 
illuminator discussed above is disclosed in conjunction 
with this telescope, the illuminator may be used with any 

35 telescope. Further, although the coaxial illuminator is 
depicted in conjunction with each (Fig. 1) telescope of a 
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pair of telescopes, it may also be used in conjunction 
with only one telescope of a pair of telescopes (Fig. la) 
or with a single telescope centrally mounted to a pair of 
viewing binoculars (Fig. 4). 
5 These and other examples of the concept of the 

invention illustrated above are intended by way of example 
and the actual scope of the invention is to be determined 
solely from the following claims. 
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What is claimed is: 

CLAIMS 

1. A pair of telescopic spectacles with coaxial 
illumination comprising: 

5 a telescope positioned so as to produce, for 

viewing along a viewing axis by a wearer, an image of an 
object to be viewed; and 

a coaxial illuminator positioned so as to 
permit the coaxial illumination of the object to be viewed 

10 by said telescope, said coaxial illuminator comprising: 
an opaque housing defining a viewing axis; 
an anti-reflection coated window located at one 
end of said housing, said window being tilted at an angle 
such that a normal to the surface of the window is not 

15 coincident with the viewing axis of said housing; 

a beamsplitter located within seid housing and 
positioned so as to reflect light from an illumination 
lens along the viewing axis of said housing through said 
window to illuminate the object, and to permit image light 

20 from the object being viewed to pass along the 
longitudinal axis of said housing through said 
beamsplitter to said telescope, said illumination lens 
located so as to project light from an optical fiber onto 
the beamsplitter; and 

25 an absorber positioned so as to absorb light 

which passes from said illuminating lens unreflected 
through said beamsplitter, said absorber being tilted so 
that any light reflecting from said absorber is not 
primarily reflected within said housing into coincidence 

30 with the viewing axis toward said telescope. 

2. A coaxial illuminator positioned so as to 
permit the coaxial illumination of an object to be viewed 
along a viewing axis, said illuminator comprising: 

35 an opaque housing defining a viewing axis; 

a window located at one end of said housing, 

a beamsplitter located within said housing and 
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positioned so as to reflect light from a light source 
along the viewing axis of said housing through said window 
to illuminate said object and to permit image light from 
the object being viewed to pass along the longitudinal 
5 axis of said housing through said beamsplitter; and 

an absorber positioned to absorb light which 
passes from said light source through said beamsplitter 
unref lected. 

0 3. The illuminator of claim 2 wherein said window being 
tilted at an angle such that a normal to the surface of 
the window is not coincident with the viewing axis of said 
housing. 

4. The illuminator of claim 2 wherein said light source 
comprises an optical fiber. 

5. The illuminator of claim 4 wherein the light source 
further comprises an illumination lens for projecting 

0 light from the optical fiber onto the beamsplitter. 

6. The illuminator of claim 2 wherein said window has 
an anti-reflection coating. 

5 7. The illuminator of claim 2 wherein said absorber is 
tilted such that light reflecting from said absorber is 
not primarily reflected within said housing into 
coincidence with the viewing axis of said housing. 
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